Safe and effective anesthesia of dogs and cats rely on preanesthetic patient assessment and preparation. Patients should be premedicated with drugs that provide sedation and analgesia prior to anesthetic induction with drugs that allow endotracheal intubation. Maintenance is typically with a volatile anesthetic such as isoflurane or sevoflurane delivered via an endotracheal tube. In addition, local anesthetic nerve blocks; epidural administration of opioids; and constant rate infusions of lidocaine, ketamine, and opioids are useful to enhance analgesia. Cardiovascular, respiratory, and central nervous system functions are continuously monitored so that anesthetic depth can be modified as needed. Emergency drugs and equipment, as well as an action plan for their use, should be available throughout the perianesthetic period. Additionally, intravenous access and crystalloid or colloids are administered to maintain circulating blood volume. Someone trained in the detection of recovery abnormalities should monitor patients throughout recovery. Postoperatively attention is given to body temperature, level of sedation, and appropriate analgesia.
Introduction
The purpose of this article is to provide guidelines for anesthetizing dogs and cats, which can be used daily in veterinary practice. This will add to the existing family of American Animal Hospital As- This article includes recommendations for preanesthetic patient evaluation and examination, selection of premedication, induction and maintenance drugs, monitoring, equipment, and recovery.
In recognition of differences among practices, these guidelines are not meant to establish a universal anesthetic plan or legal standard of care.
Preanesthetic Evaluation
The preanesthetic patient evaluation identifies individual risk factors and underlying physiologic challenges that contribute information for development of the anesthetic plan. Individual Plan
Patient Preparation
Before the day of surgery, communicate with the client about how to prepare the pet for anesthesia, such as any recommended changes in administration of medications. Allow free access to water (which may be allowed until the time of premedication).
Recommend fasting before anesthesia to reduce the risk of regurgitation and aspiration, understanding that gastric emptying times vary widely among individual patients and with the contents of the food ingested. 5 Young animals require shorter fasting times. Food should not be withheld for .4 hr before surgery for those from 6 wk to 16 wk of age due to the risk of perioperative hypoglycemia. Although there is evidence to suggest that shorter fasting times (,6 hr) might be sufficient to decrease the risk of regurgitation for those .16 wk of age, overnight fasting is recommended for procedures scheduled earlier in the day. 6 With emergency procedures, fasting is often not possible, thus attention to airway management is critical. Do not delay emergency procedures when the benefit of the procedure outweighs the benefit of fasting. 
Preanesthetic Medication
The advantages of preoperative sedation and analgesia include 
Anesthetic Management of Patients with Comorbidities
Certain conditions require modification of the anesthetic protocol.
Extensive discussion of the anesthetic management of the diseased patient is beyond the scope of these guidelines. However, brief mention of diabetes, renal, cardiac, and hepatic disease is warranted.
Diabetes
Perform periodic blood glucose measurements at sufficient intervals throughout the perianesthetic period to detect hypoglycemia or hyperglycemia before it becomes severe. Ideally, diabetic patients should be well regulated before anesthesia induction unless the procedure cannot be delayed.
Renal Disease
No one anesthetic drug or drug combination is better for renal disease; most important is to maintain blood pressure and adequate renal perfusion. Diuresis of moderately or severely azotemic patients before anesthetic induction may be warranted. Base the specific fluid types and rates on patient condition and response, but generally 1.5-2 times maintenance crystalloid administration for the 12-24 hr before anesthesia will reduce the magnitude of the azotemia.
Continue fluids into the postoperative period as patient needs dictate. Fluid rates up to 20-30 mL/kg/hr during anesthesia have been recommended in patients with renal dysfunction.
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Patients with renal insufficiency may benefit from mannitolinduced diuresis and the associated increased renal medullary perfusion. 12, 13 To be effective, low-dose mannitol must be given before the ischemic episode; at higher doses it can cause renal vasoconstriction.
Vasopressors and inotropes have been recommended, but strictly to maintain cardiac output. It has not been concluded that they contribute to increased renal perfusion or renal protection.
Cardiac Disease
In patients with severe cardiac disease, carefully titrate IV fluids to avoid inducing congestive heart failure from fluid overload. 
Patients will vary in how much
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Opioid analgesics are useful during anesthesia of the patient with cardiovascular compromise. Certain anesthetic medications may be less appropriate in some types of cardiac disease (e.g., at
higher doses, ketamine may increase heart rate, which could be a problem in patients with hypertrophic cardiomyopathy; avoid a-2 agonists in dogs with mitral valve disease). 15 A multimodal approach using drugs from multiple pharmacologic categories is preferred to minimize extreme cardiovascular effects of any one drug. 16 
Liver Disease
True liver dysfunction also warrants special attention; however, increases in the liver enzymes of an otherwise healthy patient are not an absolute reason to avoid anesthesia. In patients with liver dysfunction, hypoglycemia can be a concern due to insufficient glycogen storage and impaired gluconeogenesis. Dextrose supplementation may be necessary. If hypoproteinemia is present, the administration of fresh frozen plasma may be warranted. In general, delayed anesthetic recovery can be expected with the use of any anesthetic agent metabolized by the liver. Therefore, inhalants and drugs with specific antagonists such as opioids and a-2 agonists can be useful.
Areas of Controversy
The authors recognize that opinions vary regarding the administration of certain perianesthetic drugs. Some of these are briefly outlined here.
There are misconceptions about the effects of acepromazine in patients with seizure history. There is no evidence to show that acepromazine increases the risk of seizures in epileptic patients or patients with other seizure disorders. 17, 18 Indiscriminant use of anticholinergic drugs such as atropine and glycopyrrolate as part of a premedication protocol is controversial. Some think they should not be used routinely because the action will be short, and they may cause tachycardia, which increases myocardial O 2 consumption and the potential for myocardial hypoxemia.
In contrast, the pre-emptive use of anticholinergics may be indicated for procedures with an increased risk of vagal bradycardia (e.g., ocular surgery) as well as in conjunction with opioid administration, to offset the potential bradycardic effects of the opioid. Anticholinergics may also be indicated in dogs with brachycephalic syndrome, which is associated with airway obstruction and higher resting vagal tone, making these dogs more prone to developing bradycardia than are other breeds. 19 The simultaneous use of anticholinergics with a-2 agonists has been debated. Some practitioners prefer to administer anticholinergics to reduce the magnitude of bradycardia and associated drop in cardiac output. However, the combination creates the potential for myocardial hypoxemia to develop as a result of increased myocardial work. Use of anticholinergics should be based on individual patient risk factors and monitored parameters such as heart rate and blood pressure.
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Anesthesia Preparation
Ensure that all equipment and medications deemed necessary for the procedure to be performed are readily accessible and in working order before induction of anesthesia. Regularly ensure proper maintenance and function of all anesthetic equipment. · Connecting monitoring equipment appropriate for the disease condition present and that the patient will tolerate before induction ( Ensure the flowmeter is functioning.
Ensure the supply tank and at least one spare tank is sufficiently full.
To calculate the estimated remaining tank volume, follow this example: An E-cylinder contains 660 L, and has a full-pressure of 2,200 psi. Pressure drop is proportional to remaining O 2 volume. A tank with 500 psi has 150 L. When used at a flow rate 1 L/min, it will last approximately 2 ½ hr. 22 Endotracheal tubes and masks Have access to various sizes of masks and endotracheal tubes.
Provide a light source such as a laryngoscope.
Check cuff integrity and amount of air needed to properly inflate the cuff.
Breathing system Refer to anesthesia machine's documentation for proper leak-checking procedures.
Conduct a check before every procedure. Select the appropriate size and type of reservoir bag and breathing circuit. 23 Non-rebreathing systems are generally used in patients weighing less than 5-7 kg or when the work of breathing associated with the circle system might not be easily sustainable by an individual patient. 24 
Inhalant
Ensure vaporizer is sufficiently full.
Waste scavenging equipment Verify a functioning scavenging system.
If using a charcoal absorbent canister, ensure there is sufficient capacity remaining for the duration of the procedure. Observe all regulations concerning the dispersion of waste anesthesia gases. 25, 26 Electronic monitoring equipment Ensure devices are operational and either connected to a power source or have adequate battery reserve.
Check alarms for limits and activation. 
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Once the patient is as stable as possible, proceed according to the individual patient plan.
Anesthetic Induction
Anesthetic induction is best achieved using rapid-acting IV drugs, although this may not always be a reasonable option for fractious patients. 30 IV induction allows for rapid airway control and allows for titration of the induction drug to effect within the given dosage range. Sick, debilitated, or depressed patients will require less drug than healthy, alert patients. A patient's response to preanesthetic drugs can influence the amount and type of induction drug needed.
Mask or chamber inductions can cause stress, delayed airway control, and environmental contamination. 31 Adequate room ventilation must be present to minimize exposure to personnel. 
Maintenance and Monitoring
Anesthesia is typically maintained using inhalant anesthetics, although maintenance can also be achieved with continuous infusions or intermittent doses of injectable agents, or a combination of injectable and inhalant drugs. An O 2 -enriched gas mixture is necessary for the safe and effective administration of inhalant anesthesia. Recovery from anesthesia can be prolonged in hypothermic patients, resulting in increased morbidity. 39 Discharge of patients having undergone anesthesia should only occur after the patient is awake, aware, warm, and comfortable. Evaluate the animal for its responses and its ability to interact safely with owners and maintain physiologic homeostasis.
Provide written instructions for owners, outlining the dose and potential side effects of analgesics and other medications to be given to the patient at home.
Summary/Conclusions
Anesthesia includes more than the selection of anesthetic drugs.
A comprehensive individualized anesthetic plan will minimize perioperative morbidity and optimize perioperative conditions.
Monitoring, the ability to discern normal from abnormal, and expedient intervention are critical to ensure that potentially reversible problems do not become irreversible. Vigilance and patient support must be maintained during the recovery period. 
